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National WaterPolicy andStrategy

The purpose of this document is to present thate of Palestire a framework foraction in the water
sector for the sustainable management of water resources irGbeupied State of Palestine

Sustainable management ofwi SNJ NBE &2 dzZNOSa Aa GAdFt G2 GKS tF S
essential for human and other life and crucial for the development of agriculture and industry, as
every sector depends on secure and sustainable access to water.

Despite the limiéd water resources available and the importance of water to a healthy future, there
have been instances where the value of water basn overlooked. The sustainable management of
water resources does not offer easy solutions as the coustsyffering from water scarcityas Israel

is hindering Palestinian access to natural water resourdésis, legal and administrative measures
need to be continually updated based on a plan developed frostraegy, which in turnis the
expression of a national wateoficy.

In addition, thispolicy andstrategy form part of a framework derived fronan integrated water
resources assessmenarried out by the Palestinian Water Authority (PWA) in consultation with the
key stakeholders identified by the Government, the anggromoter of both the policy and strategy.

Responsibilities for implementing the measures proposed inpbicy and strategy document will be
shared between various stakeholders, including:
9 Office of the Prime Minister
Ministry of Finance
Ministry of Ranning and Administrative Development
Ministry of Agriculture
Ministry of Environmental Affairs
Ministry of Local Governorate
Ministry of Health
Negotiations Affairs Department
Ministry of Foreign Affaires
Ministry of Women Affairs
Ministry of Education

= =4 -4 A4 -4 -4 A _—a _—a _a -2

Water service providers and their representative association
1 EWASH group

Thepolicyand drategytitle is refered to as the National Water and Wastewateolicyand Strategy.
Thisdocumenthasbeen developed under the auspices of the Palestinian Watehdkity, with the
involvement of all major stakeholders of the water sector in radestinian Territories

Purpose statement

TheNational Water Policy andt&tegy provide the planning and management framework necessary
for the protection, conservation,ustainable management and development of water resources and
for the improvement and sustainable management and provision of water supply and wastewater
services andelatedstandards in thdalestinian TerritoriesIhe policyand the strategyaim to:

() WSAYF2NOS GKS tIfSadAyAly ! dziK2NRGE2 QA | LILINE I (
ensuring that all arms of government work together in the pursuit of shared water resources
management goals; and
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(b) Establish a framework for the coordinatedw##opment, regulation and financial sustainability
of water supply and wastewater services to ensure concerted efforts towards improved water systems
management, rehabilitation and maintenance.

The National Water Policy and Strategy will also act as toptafor ensuring close collaboration and
cooperation among all waterelated agencies and stakeholders at the national, governorate,
municipal and local levels. As such, the National Water Policy and Strategy should be treated as a
living document to acammodate changes that will further strengthen the national framework and
reflect water management at all levels.

Previous Reference

The National WatePolicyand Strategy isin line with the Strategy for the Water and Wastewater

Sector (20142013), the Drt Water Resources Management Strategy (1997), the National Water
Policy (1995), Water Sector Strategy Planning Study (WSSPS, 2000), Water National Plan (NWP) 2000
and Coastal Aquifer Management Plan (CAMP)14H®}.

Applicability

The policy refer to allatural resources (ground and surface waters, fresh, brackish and salt waters), as
well as to the water and wastewater services provided to the people of Palestine.

Thepolicy appliego the Occupied State of Palestine including international territoriaier;, and East
Jerusalem.

Document structure

The National Water Policy and Strategy is logically structured through four interrelated parts, these
being:

Part 1. Background

Part 2. Water Policy

Part 3. Water Strategy

Part 3.1. Baseline

Part 3.2. Demand fowater and wastewater services

Part 3.3. Sustainable development of water resources

Part 3.4. Water and wastewater services improvement

Part 3.5. Strategy implementation, monitoring and evaluation

Part 4. Appendixes
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Part 2 Water Policy
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Policy principle

Sustainabledevelopmentof water resources

1  Fresh water is a finite and vulnerable resource, essential for sustaining life, development
and the environment

1  Water is part of larger ecological systems. Realizing the importance and shortagshof fre
water, it has to be treated as an essential element for sustaining all life forms.

1  Water supply must be based on the sustainable development of all water resources
(conventional and notonventional, shared and endogenous).

1  Water resources development ust be based on data collection and evaluation of all

water resources as well as balancing between water availability and water needs for all

sectors.

Water has an economic, social and environmental value.

Environmental goals must be achieved through nadilization of water use and protection

of all water sources from pollution.

= =4

Integrated water resources management

i Water resources must be managed in an integrated manner, taking the needs and
viewpoints of all existing and potential users and the long tesustainability of these
resources into account.

1 Just, equitable, and sustainable allocation to all legitimate users will be best ensured by the
State.

9 Agricultural, industrial, and other development and investments must be aligned to the
water resource gantity and qualityavailable or to be developed.

Water rights

1 The Palestinians will pursue their interests in connection with obtaining Palestinian water
rights, including the fair rightf-access, rightf-control and rightof-use to water resources
shared with other countries, in line with international law

Access to water and wastewater services

1 Water has a unique value for human survival and health. Each citizen has the right to
sufficient and affordable water of the required quality for the purposeisé.

1 Each citizen has the right to hygienic sanitation services.

1 The needs and interests of all gender groups (marginalized, poor, restricted access, women,
etc.) will be taken into account.

1 The water integration concept will be applied Water supply aedage treatment services.

Financial sustainability of water utilities

1 As water has an economic, social and environmental value in all its competing uses, water
services are not free.
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Governance and Management

f
f

All water resources are considered as dliproperty.

Water resources development and management should be based on a participatory
approach, involving all stakeholders (users, planners and poléadsers) at all levels.

The responsibilities for water resources governance, being a regulatocyidanand water
services management, being an operational function, should be separated institutionally.

Sustainable wastewater management

f

1

Water pollutersshouldstop their pollutions ande made to pay for the damage they have
produced.

Safe disposal ofvastewater requires treatment to eliminate biological, chemical and
physical hazards.

Treated wastewater effluent is considered a water resource and is added to the water
balance. This is deemed feasible in light of the sarid climate, the modest freshater
resources, the high demand for domestic watand the marginal cost of such resource
development.

Policy statements

Sustainabledevelopmentof water resources

It is the National Water Poliayf Palestine to:

1. Ensure that the abstraction rate from water resources is sustainable unless
specifically sanctioned by the Government, where there is no alternative source
for meeting basic needs.

2. Prioritize the prevention of groundwater pollution (incind nonpoint pollution
by fertilizers and pesticides) and ensure the protection of aquifers and in the
meantime, improve the quality of fresh water in water bodies that have been
degraded by human activities.

3. Undertake to continuously control the qualitgf water resources, identify
pollution sources and polluters and enforce the polluter pays principle.

4. Develop additional quantities of water from naonventional water resources
without infringing upon Palestinian Water Rights.

5. Increase storm water infilation at upper elevations to recharge the aquifers.

6. Develop flexible strategies to deal with the impact of climate change on water
NBEa2daNOSas 2 ftAYAG GKS g1 SN aSO0G2NDRaA
footprint through the most efficient use of ater.
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10.

Support the regular collection of all hydrological and other water weadéated
data in a centralized data base and to make this information available to the
public, for to (a) ensure the efficient management of water in Palestine, (b)
ensure the ofimal irrigation planning of irrigation by the Ministry of Agriculture
and relevant stakeholders, and (c) to document priority investments in the
sector.

Encourage community involvement in the various stages of water resource
development projectsijncluding public awareness and training campaigtes
create an environment for effective management and ensure an educated public
understands their roles and responsibilities in the effective management of water
resources.

wSO23ay Al S 4 (SN dradSRVEYCH | Fal aNYOSANE(ICR 2 1y & a 2000y

entities entitled to negotiate and manage shared national water rights on behalf
of their members.

Raise public awareness on water and wastewater issues and increase
participation in water sector managemeninvolvMing them the people in the
process of public participation processes and developing their understanding of
their rights and role.

Integrated waterresourcesmanagementand allocation of water

rights

It is the National Water Policy of Palestine to:

11.

12.

13.

14.

15.

Define d water resources available in Palestine as the common property of the
Palestinian People. No individual or organization can claim water resources for
private property. The righof-use of these resources is regulated by the relevant
national authority.

Define the priorities for allocating available water resources to the different types
of user, e.g. domestic, agricultural, environmental, industrial, recreational,
touristic, etc. and ensure that absolute priority is accorded to domestic and
residential puposes over all other uses.

Allocate water rights for economic benefit (agriculture, industry, tourism, etc.)
between different users based on the economic benefits to Palestine (in terms of
revenue, job creation and food security) and in agreement withional
development plans.

Have a national organization in place to set and review the water rights allocation
at national level (defining the allocation principles and quantities designated to
each activity).

Ensure that the allocation of limited water molies within each specific user type

is fair and equitable and that distribution among the regions is fair; where
necessary, transfers will be organized from basin to basin and region to region,
under the responsibility of the bulk supply utility.
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16.

17.

18.

19.

20.

Allocake water abstraction rights through a dedicated national authority; these
rights will be limited in volume, limited in time and will be allocated for well
specified purposes; to this end, all well drilling, water production and supply will
be allowed only ¥ permit or license.

Organize the settlement by arbitration, and, if necessary, though the courts, of any
disputes that may arise from the allocation of water rights.

Exclude that economic development, even inadvertently, would imply
unsustainable water se, or irreversible environmental damage; the regard for
resources and the environment will lay the premises for economic solutions.

Ensure that, water consumption in the agricultural sector adjusts to ensure cost
efficiency (choice of cultivars, use of rgmalquality water and more widespread
use of improved irrigation technology).

Consider the separation of sewerage and storm water drainage, whenever
feasible, in a costffective manner.

Transboundary water issues

It is the National Water Policy of atine to:

21.

22.

23.

24.

Ensure the full water rights of Palestinians to shared water resources.

Cooperate with regional partners to promote the optimum utilization of shared
water resources, to identify and develop new and additional supplies, and to
collect and shareelevant information and data.

Promote, where expedient, an equal distribution of available bulk water supplies
in Palestine, or for temporary respite during drought, by redistributing the agreed
water allocations from shared aquifers and by the tréesindary export of bulk
supplies from areas with greater access to supply and tbansmdary import to
areas with poorer access to supply.

Promote, where expedient, the trastmundary export of treated wastewater
from Palestine in return for the tradsoundaryimport of fresh water over and
above the agreed allocated quantities for shared resources.

Access tavater and wastewaterservices

It is the National Water Policy of Palestine*to:

25.

26.

Pursue the right of each citizen to affordable and sufficient water (wdeailable)
of the required quality for the purpose of use.

Focus particularly on improving water and wastewater services provided to
marginalized areas (suffering from poor service), including rural areas, remote
villages and refugee camps.

Financialsustainability of water and wastewaterutilities

It is the National Water Policy of Palestine to:
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27. Ensure that the abstraction, transmission and distribution of water, together with
wastewater collection and treatment, is financially sustainable and that geosi
of these services can demonstrate their financial reliability as regards theofill
recovery (FCR)of operation, maintenance, capital investment and capital
replacement costs.

28. Define and enforce clear regulations for revenue collection by util{frrsduding
customer debts), as collecting these debts is key to ensuring the financial viability /
sustainability of water and wastewater utilities.

29. Define and enforce regulations to deal with illegal connections to water systems
and sewers.

30. Ensurethaii KS &aSNIBAOSAQ LINRPLRASR FAYFIYOAYy3I |\
approved financial objectives and cost profiles of each service provider and that,
where these tariffs do not provide full cost recovery to the mediumterm, all
sources of funding ragred to meet this gap are clearly identified and secured.

31. Set wastewater charges, connection fees, sewerage taxes and treatment fees to
cover at least the operation and maintenance costs and part of the capital cost.
Themediumterm aim is for full costecovery.

32. Apply different charges for different geographical areas, as a function of use and
effluent quality.

33.1 aaSaa GKS OAGATSyaQ loAfAade G2 LIFe F2N
that this assessment forms part of tariff reviews and includsses related to the
poor and disadvantaged sections of the community.

34. Develop and implement fair and progressive tariff systems with a view to
facilitating access to the service by the poor and vulnerable groups and to
ensuring cost recovery by utilities.

Governance and Management

It is the National Water Policy of Palestine to:

35. Regulate the water resources, water supply and wastewater colledtieatment
and disposalissues, separating theolicy, regulatory functions from those of
servicedelivery.

36. Task the regulated public organizations with the provision of domestic and
drinking water supply services, and of wastewater collection and disposal services.

37. Encourage the institutional restructurirgf the Water Sectoand involvement of
the private sector in the funding, implementation, operation and maintenance of
water supply and wastewater systems to improve efficiency and the performance
of water sector and the transfer of technological expertise.

38. Encourage the involvement of formal watded SNB Q | 334 2O0AF A2y a o
management of shared water resources (including wells, springs and treated
wastewater) used for economic purposes (irrigajion
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39.

40.

41.

42.

43.

Ensure the adequate involvement of all stakeholders (from a gendesppetive)
in water and wastewater programs & projects, to support sustainability in water
resources management

Prioritize the optimal use of water resources, including the allocation of public
funds, by encouraging efficient performances.

Encourage wateresvice providers to reduce the quantity of noevenue water in
order to increase the availability of scarce resources to customers and improve
their operational efficiency to progressively meet national targets.

Develop water demand management strategie#cluding suitable tariff
mechanisms and public awarenesssing.

Stipulate that the organizations responsible for the water sector produce
financially and technically sound plans to meet national {wrgy strategic
objectives and regional (within Pates) infrastructure master planning
requirements, as well as the shadrm investment requirements of the water
sector.

Protectingthe environment from pollution by wastewater

It is the National Water Policy of Palestine to:

44,

45.
46.

47.

48.

49.

50.

Pursue the right of each dtn to have access to suitable sanitatitatilities
(sewerage or osfsite sanitation), to collect and dispose of wastewater in a hygienic
manner.

Promote the improvement of osite sanitation facilities.

Remedy health risks associated with wastewater pigdbn and prevent
environmental pollution from wastewater.

Prohibit roof and stormwater connection to public sewers. Collection of sterm
water shall be done separately and will be the subject of water harvesting.

Treat all produced wastewater to a quglsuitable for safe and productive reuse,
in line with national standards, and support the distribution and productive reuse
of treated wastewater.

Priority shall be given to agricultural reuse of treated effluent. Blending of treated
wastewater with frek water shall be made to improve quality where possible.
Crops to be irrigated by the treated effluent or blend thereof with freshwater
resources shall be selected to suit the irrigation water, soil type and chemistry,
and the economics of the reuse opei@is.

Crop nutrient requirements shall be determined taking into consideration the
prevailing effluent quality. Overuse of nutrients shall be avoided. Farmers shall be
encouraged to determine the rate of water application needed for different crops,
taking into consideration the value of nutrients in the treated water and other
parameters.
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51.

52.

53.

54.

Accumulation of heavy metals and salinity shall be monitored, managed and
mitigated. Leaching of soils shall be advocated by the irrigation authorities.

Farmers shall bencouraged to use modern and efficient irrigation technologies.
Protection of onfarm workers and of crops against pollution with wastewater
shall be ensured.

Improve treated wastewater reuse through sound contractual arrangements
between the producers ahthe users.

Work with relevant authorities and institutions on public awarenesscerning
the importance of wastewater treatment and #ese and the risk of health and
environmental impacts of sewage.

Standards for the water and wastewater sector in Patme

It is the National Water Policy of Palestine to:

55.

56.

57.

58.

59.

60.

Work with relevant stakeholders to edelop, update and enforce national
standards on drinking water quality based on the mosttaqulate knowledge of
potential hazards, national priorities, economiagd availability of water supplies,
as well as health and other environmental implications.

Work with relevant stakeholders toseablish and enforce national standards for
discharginggommercial,industrial wastewater into sewers.

Work with relevant stag&holders to stablish and enforce national standards for
wastewater reuse in agriculture and suitable crops for this reuse.

Work with relevant stakeholders tostablish and enforce national standards for
discharging wastewater into natural water coursesadis, rivers, sea).

Work with relevant stakeholders tostablish and enforce national regulations for
on-site sanitation, as it is a potential source of pollution.

Work with relevant stakeholders toegulate and standardize the process for
sludge collectin, safe disposal and use.

Strategies for the Water Sector

61.

62.

The National Water Policy of Palestine will guide the development of national
strategies for the sector.

The Palestinian Water Authority is responsible for preparing these strategies, in
close ceordination with the other stakeholders.
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Proposed institutional arrangements

Whole Water supply andWastewatersector governance

The PWA has been given its mandate through Whagev No. 2 (1996and has been stressed on in its
amendments Law no.3 for 200® manage the water resources, to execute the water policy, to
establish supervise and monitor water projects, and to initiateomtination and ceoperation
between the parties affected by water managemer@ther line ministries ad agencies have
leaderslip on specific issues:

1 Ministry of Agriculture (MoA)Policy and regulation afrigation and promotion and organization of
FINYSNBQ [ada20AFGA2yao

1 Environmental Quality AuthoritgEQA) defining environmental regulations, including standards
for the dischage of treated wastewater into natural wateourses, , carbon footprint and water
footprint regulations

I Palestinian Standards Institute (PSI): standardization of rules for water facilities, sewerage, on
site sanitation.

1 Ministry of Planningand Administative Development national development plans (taking
availability of water resotces into account, to be assessed by the MomWcoordination with
relevant Stakeholders

1 Ministry of Local GovernmeriMoLG) implementing and supporting Joint Service Cails1(JSCs).

ThePWA is in charge of the overall regulation of water producers and service progitgnmanage
water resourcesincluding:

1 Allocationof water abstraction rights;

1 Regulationof the right of use of the resources;
1 Developservice providers;

1 DevelopWater Tariff Policy
1

Providingsupport to PSI for the definition of standards;

1. TheRegulatoryWater Council

A Regulatoy Water Council will be implemented. K S/ 2 dzyi<td rhofitdr thd Peff@mance of
Servece Providers from technical, economical and environmental sides.

! Environment law (nom 7 for the year 1999).NI A Of S HyY GaiGKS YAYyAaiNB ARSY
specifications of potablg G SNE Ay O22LISNI GA2Yy 6A0GK GKS O2yOSNYS
sets, in coordination with the concerned authorities, the necessary standards and specifications for
collecting, treating, reusing, and disposing wastewater and rain watexr realthy manner in order to
LINEGSOG SYBANRBYYSYy( FyR LldzoftAO KSIf(OKE®

The Environmental Quality Authoritydoes all the procedures relating to control and inspection to verify
compliance with the adopted standards and specifications for environment protecfio accordance
with the provisions of the Environment Act).

TheEnvironmental Quality Authorityapplies the Palestinian policy of environment assessment in relation to the
projects that need environmental impact assessment.
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2. The nationalWater Company

The Stateof Palestine willwork to set up aNational Water Companyin charge ofproducing and
purchasing bulk water, dransporting bulk water between differenegions, in the most efficient way
to service providers

3. Local water and wastewater utilities

In order to provide effective customer service, the bulk water supplier does not serve the customers
itself, but sell water to local service providers.

The Policypromotes the development of JS@at provide water and wastewateservices to more
than one municipality. Ultimately, the Policy aims to support the developmentgibnal utilities,
whose concession area will include one or more governorates.

These ulities will have an autonomous status both administratively and financially, and will have to
operate on the basis of cost recovery principles. On the long term, involvement of the private sector in
the implementation of certain projectsiay be encouragednd possibly the management of services
that could be contracted out by National Bulk Utility and regional utilities.

4. WateruSNBRQ | aa20AF0A2Y A

2 SN dzZaSNEQ |aa20AF0dA2ya 62!1a0 FNBE OSNE AYLE
management.

National Water Policy and Strateglull report + Annexesversion 12 30/06/2013 21



Part 3. Water Strategy
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Part 31. Baseline
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1.General

1.1.

The Palestinian population has grown rapidly over the last forty years and, in B@O&CBS

Population

estimated that growth for the 2010/15 period will be 3.75%/year, stimulating a rise in the demand for

water.
¢t KS

dzND |y

L2 Lddzt F GA2Y
this percentage is still increasing, wigrowing numbers using more wateonsuming household

g1l a

equipment (showers, bathrooms, washing machines).

SadAayYrisSR

02

1.2.

rapidly nearly every year (with the exception of 2006), at an average rate of 5.8 %/year.

1997 2007 2010 2015 2020

urban 1346 000 1530009 1 856 007 2 152 000

Gaza rural 77000 [ 86000 | 102000 | 118000
TOTAL |1022 20714230001 616 0001 958 0002 270 00
urban 1260 000 1 483 00Q 1 860 007 2 054 00Q
West Bankl  rural 11170040 1213 00Q 1 366 007 1 508 000
TOTAL |1873 4762377 0002 696 0003 226 0003 562 00
Total 2 895 6833 800 004 312 00fb 184 00k 832 00

Source: PCBS, 2008

Tablel. PCBS population projections up to 2020 (Including Jerusalem Old City)

National economy and GDP

Over the last nine yaa (following the second intifada period), the Palestinian economy has expanded

YI1S
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Palestine GDP growth rate
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Figurel. Palestine GDP annual growth rate.

This rate of gowth is higher than the population growth rate and GDP/capita has increased from
US$1,300/capita to US$1,600/capita over 7 years.

Economic Indicatorsd West 2010 2011
Bank & Gaza 2004 | 2005 | 2006 | 2007 | 2008 | 2009*

Gross Domestic Product (G 41954 45505 4,3223 4,554.1] 4,878.3 52413 | 57573 6.323.0
(US$ millions* 90 1999 9ec.g 4,994, ,878.3 5,241. 757.3| 6,323.
GDP per Capita (US$) ** 1,317.0 1,387.4 12754 1,297.9 1,356.3 1,415.7 | 1.509.9| 1.60%"*
Growth rate 8.6%| -5.2% 5.4% 7.1%)| 7.4% 9.8% 9.8%

Source: PIPA wedite

* Preliminary estimags and will be revised

** Data excludes parts of Jerusalem which was annexed by Israel in 1967

***GDP and GDP per capita provided in the Table are based on constant prices. 2004 is the base year.

Table2. GDP and GDP/capita evolutio

It can reasonably be supposed that GDP/capita will continue to rapidly expand during tB2R2
LISNA2R RdzS (G2 UGKS O2dzyiNBEQ&A YIAYy SO2y2YAO0 aldNBy
Diasporamaintaining commercial and financial links witreir homeland, potential development of
exchanges with neighboring countries, etc.). Nevertheless, a considerable factor in this economic
growth has been and remains international assistance and support, which could change and slow the
growth in the futue in the absence of political progress

Nevertheless, Israeli occupation and the restrictions imposed on the circulation of goods and persons,
as well as on investment, are major constraints that hinder the economic development of Palestine. As
such, theymust be taken into account when considering the feasibility of any investment, including
investment in the water anavastewatersector.

1.3. Health and environment

Although environmental conditions are difficult in Palestine (as a result of the very highatiopul
density: by 2011, the population density was 456 persons/km? in the West Bank and 4,353
persons/km? in the Gaza Strip ), sanitary conditions have much improved over the last few decades as
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a consequence of better education and an improving healtle sgstem. As a result of this improving
sanitary environment, life expectancy has risen, infant mortality has decreased and most health
indicators are among the best in the region.

Infant Mortality Under-five moratalij Maternal mortality] Life expectanc

Rate (per 100 rate (per 1000) [ rate (per 100 000|at birth (womel
Morocco 36.8 33 110 75
Algeria 27.7 30 120 74
Egypt 27.2 21 82 73
Syria 25.8 15 46 76
Turkey 23.07 15 23 77
Tunisia 22.5 16 60 77
Lebanon 21.8 15.3 26 77
Albania 18.6 14.2) 31 75
Jordan 14.9 21 59 75
West Bank 149 21 13 77
Greece 5.1 5 2 83
Israel 4.1 4 7 83
Italy 3.4 4 5 84

Main data source: globalhealthfacts

Table3. Basc health indicators.

The infant mortality rate was 24.2 per 1,000 live births between 1999 and 2003. The main causes of
infant mortality are premature delivery, low birth weight, respiratory system diseases, and congenital
anomalies.(PCBS, Palestinian ifdren - Rights and Numbers, 2005Jhis rate has continued to
improve over the past ten years and is now only 14.5 / 1000, one of the lowest values in the
Mediterranean region.

An important achievement of the health sector in Palestine is the serious raghild mortality
related to the quality water and sanitatiowonditions According to the most recent annual report
from the Ministry of Health (MoH, 2011), diarrhea and gastroenteritis are no longer public health
issues in the West Bank, with 0 deathmong children in 2010.

However, sanitary conditions are worse in the Gaza Strip, where the very high population density
(4,353 inhabitkm?®), combined with the Israelinposed embargo, makes development of a good
sanitation service more difficult.

Water quality monitoring in Gaza has revealed very high nitrate pollution in coastal aquifers. High
nitrate levels are primarily caused by the infiltration of sewage into water resources, as well as by over
application of NFertilizers.

1.4. Institutional framework

The PWA was created in 1995, through a Presidential decree (N° 2/1996), to regulate the water sector,
improve and sustain water resources, and to undertake planning and service delivery provision. The

%2 Over the last two decadethe infant and undeffive mortality rateshavesteadily declined (andre nowwell
below the regional average), while life expectancy has increased significantly (4 years longer on average
than the typical person in the region). Total health spending ssaatcabout 13% of GDRhich isamong
one ofthe highest ratsin the region. (World Bank. West Bank and Gaza Public Expenditure Review. Vol.
1: From Crisis to Great€&iscal Independence, Feb. 2007)
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roles and responsibilities of the main water institutioin the water sector are detailed in the 2002
Water Law No 3. In general, the Water Law lacks clarity as it neglects to define the exact nature of and
relationships between the sector institutions. The Water Law defines the roles and responsibilities of
the PWA and the National Water Council (NWC), but fails to offer any guidance on other institutions
(e.g. Ministry of Agriculture) and to define the overall sector architecture under which the NWC and
the PWA have to operate. The Water Law does, howeveige PWA with jurisdiction over the
utilities responsible for water provision and sewage water services.

At present, the relative roles, responsibilities and relationships of water sector institutions are in need
of clarification. The unclear mandatesdaundefined relationships between key sector institutions,
including central and local government, civil society and private actors, are severely hampering the
ability of the PWA to lead, develop and regulate this suboptimal and exogenously constrait@d se

The institutions and institutional framework created since 1995 to manage water resources and water
uses, including the provision of water and wastewater services, are not considered properlyitéit for
purpose and, consequently, do not meet theeds of the people in Palestine. The lack of clear
institutional mandates has contributed to a situation in the Palestinian water sector of ineffective
governance and weak capacity, which, when combined with the occupeglated restricting factors,
hinders the development of integrated water resources management, infrastructure development and
service provision policies, strategies and regulations.

For all those reasons PWA started the water sector reform process avittear mandate and
responsibilitiedor all the water actorsbased on thenewly developed water law which differentiase
the responsibilities of PWA for policy and stratemg for regulating the water resources. In addition,
a water regulatory councilis to be established taegulae the providers of water supply and
wastewaterservices

The ongoing Israeli occupation and control over the vast majority of shared water resources
complicates sector regulation by the Palestinian Government in general and by PWA in particular. Both
have onlyA YA G SR O2yGNBf 2@0SNJ 0KS 0O2dzy iNEQa ¢ 01SNIJ NB3
resources shared with Palestine, in violation of good international practices regarding the
management of trandoundary water resources
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2.Water resources in Palestine

2.1. Surface water resources

Surface water resources in Palestine are very scarce. There are currently very few surface water
resources in the West Bapnd none anymore in the Gaza Strip, where the medliscGaza Wadi

has been driedup by upstreamwater abstraction in Israel. Most of thevadis flow only for a few
weeks a year, usually as flaihods after thunderstorms, and this resource is hard to use and capture

as, in most valleys, the complicated geological/geographical featrewmplicate the constuction of

large storage dams (few plains, karstic limestone substratum).

The main permanent surface water resourge the West Banks the Jordan River, which is used
heavily for irrigation and domestic water supply by Israel. Since 1967 the Palestioianst have
access to this resource. It is a tramsundary resource, shared between Jordan, Syria, Lebanon, Israel
and Palestine. The integrated management of this resource and the conclusion of a basin wide
agreement is a key component of any letegm drategy.

However, the following facts should be considered:

f W2NRIY WAGSNE LG YrAyfe O2yairada 2F (62 LI N
headwaters (Hasbani, Banias and Leddan) into Lake Tiberias, while the Lower Part is the
continuation of fow from Lake Tiberias to the Dead Sea at an altitude of 425 meters below sea
level. Historically, the quantity of water flowing into the Lower Jordan River and discharging
into the Dead Sea is estimated 14BDBn3/y. This amount decreased dramatically dgyithe
past six decades and is presently no more thatd@®3/y (FOEME2010). This huge reduction
in flow is mainly due to diversion of its water by Israel of more than 500 million cubic meters
through the National Israel Water Carrier that extends southhi Negev, in addition to the
construction of many dams upstream. Moreover, natural factors such as evaporation also had
an adverse impact on Jordan River flows. Furthermore, the Jordan River is threatened by the
discharge of large quantities of untreateeastewater from Israeli settlements located along
south of Lake Tiberias, water status report in 2011, PWA;

1 West Bankwadis: The longerm average annual flow of flood water through wadis in the
West Bank is about 168Im3/y. Generally, the West Bank wadare classified into eastern
wadis (toward the Jordan Valley and the Dead Sea) and western wadis (towards the
Mediterranean) by the direction of flow. Currently, abdubMma3/y is being harvested through
several agricultural bonds in Jordan Valley and allssgale dam in Al Auja Area.

1 Wadi Gazalt originates at the eastern upstream where Israel is trapping the natural flow. This
action dries thewadi, except in very wet years, making the use of any remaining surface water
resources is very limited. Theraumal average flow of this wadi is about RIn3/y.
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2.2. Groundwater resources

Palestine is mostly reliant on groundwater where the majority of Palestinian water supply comes from
this source either by wells or springs. The total renewable groundwatsouees have been
estimated a$578-814 Mnt/year inthe West Bank and around 580 Mnv/year inthe Gaza Strip.

In the West Bank, groundwater resources are contained in deep (karstic) limestone and dolomite
aquifers. Most large production Wells are 2800 meers deep and the water table lies between 100
and 450m below the surface. These aquifers are commonly divided into three main adgafns
(Western, Eastern and NodBastern). The Western and North Eastern basins flow to Israel where it
constitutes oneof the main groundwater resources.

In Gaza, groundwater resources are contained in a shallow sandy aquifer, extending eastward to Israel
and southward to Egypt. There are more than 5000 water wells, most of them are for agriculture
purposes with an averagdepth of 4070 meters and the water table lies between-20m below the

ground surface. Gaza is a dry area #mellocal aquifer recharge is very limited (68 Mnt/year on
average). Abstraction by all users (Israelis, Egyptians and Palestinians) dineadgeeds natural
recharge. Consequently, the aquifer has been depleted and suffers from seawater intrusion.

Aquifer-Basin Area within | Average rainfall Recharge Volumég Longterm*
Palestine (mm) 2010 /2011 Average Rechge
(Kn®) 2010/2011 (Mn®) (Mn#®)
Western Aquifer 1,767 407 311 318430
Northeastern Aquifer 981 433 134 135187
Eastern Aquifer 2,896 281 153 125197
West Bank Total 5,644 347 598 578814
Coastal Aquifer 365 225 33 55-60
Palestine Total 6,009 631 633874

*Based on the dferent estimated studies as well as PWA assesémen
Source: PWA, 2012c

Table4. Recharge estimate for the main aquifers.

2.3. Non-conventional resources

Due to the scarcity of water resources (natural scareibd inequitable sharingf water rights
between Palestinians and Israelis), the Palestinian government has already started to focus on the
development of norconventionalater resources

Desalination of sea water

There is only one sea water desalination plant located in the middda of Gaza Strip (Deir El Balah) with
capacity of 600 ritday (022 Mm®yean) by using two beach wells and it will be expanded to al#680m>/d
(095Mm°ly) by the year2014 A large sea water desalination plant witcapacity of ® Mm®/year, as a first
phase is scheduled to be constructed by year 2017 and to be located in the central part of Gazaritigto

be enlarged toa capacity of 120Mm?>/year by year 2035. The desalinated water will be mixed aitistracted
groundwater and distbuted to the consumesthrough the distribution facilitiesBy this additional water as well
as other water andreated wastewater it is expected that the coastal aquifer can recover to its original steady
state. Generally, the additional desalinatedaseater will impact significantly on the water tarédhd therefore

the distribution system efficiency should be improved to cover the operation and maintenance costssef th
new facilities.
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Sea water resouraaare not available for the West Bank, excegst part of a longerm strategy of regional water
resourcesmanagement desalinatedwater could be convged from Gaza tahe West Bank or throughan
equitable agreement with Israel

Desalination of brackish ground water

Small pilotdesalination projectsdr Brackish Water exist mainiy the Jordan Vallegstablished by therivate
sector with a total capacityof less tha 0.5 Mm®/year and are used mainly foagricultural purposes A large
facility is planned downstreanfrom the Fashka Springs, near theed Sea (with a scheduled production
capacity of at least 22 M?fyear by the year 2022); this project will increasater supply for the southern Part
of the West Bankandwill finally be extended to produce 4BIm>/year in the future.

In the GazasStrip there areabout onehundred water vendorsselling drinking water producethrough
brackish water desalination plants withcapacity of 2640 m*/day and operated for 4 hours/day, with
total supplied quanties of2.8 Mm3/year However,the actual groundwadr abstraction by these plants is
about 4.8Mm°/year.

More than 80% of the Gaza peopleeuthis water for fulfilling their drinking and cooking water needs. The
remaining 20% use irhouse reverse osmosisinits for desalinaton. In addition, there are 8 grendwater
desalination pants operated by the CMWU in the southern parts of the Gaza Strip (KhanisYDair Al Balah
and Rafahwhose water isdistributed through the domestic distribution networkshich ismixed with well
water (with a total capacity ofL Mmslyear).

Reuse of treated wastewater

In the Gaza Strip there are different small demonstration reuse activities as a pilot projects in scattered areas
with total reuse quantities of around Wm? year. As for West Bank, there avery fewactivities @ projects for

reuse (small scale projects on community level are implemented such as Anza, Attil, Kharas). However, some
reuse projects are proposddr North-West Nablus, Jericho, Tayaseer and Auja areas in the-srortvision. An
additional water resurce will beomeavailable through the scheduled developmsof wastewater treatment

plants; this resource is already under development in the Gaza Strip (with a scheduled production capacity of 10
Mm3/year) in North Gaza. Further develments should beundertakenin both Gaza and the West Bank; this
potential resource could be relatively large (see chagpféd), but its development raises some important issues

that are yet to be resolved.

2.4. Abstractionfrom water resources

Groundwater resources have been carefully monitored, assessed and modeled bygepttvgists
over the last 50 years and thimsformed the basis for the interim water sharing agreement included
in Oslo 2 that extends from 1995 to 2D(see below)

Use Oslo AgreementNim3) | Utilization 2011m3) |

® NB:there are some Palestinian reservatoon the etimated potentiality, especially forthe Eastern aquifer
resource.
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Western | NE | Eastern | Total | Western NE | Eastern| Total
Israel 340 103 40 483 Fnmwm F mn| 150%** 664
Palestine 22 42 54 118 25 20 42 87**
Additional Quantity for . . 78+ 78 o 0 0
Palestinian Development
Basin Total 362 145 172 436 123 192

Source: PWA, 2012c
*The 78Mm3/yearis to be developed from the Eastern Aquifer aitber agreed upon sources in West Bank (D§lo
**This Number does not include the Water quantity produced by the unauthorized wells
***The 150 includes Dead Sea springish discharge around 100MCM

Table5. Water interim allo@tion for all usages, as per the Oslo 2 Agreement

According to this interim agreement which was expire@000, Palestinians should have access only

to 118 Mnt/year (i.e. 18% of the resource), while the current utilizatisronly87Mm3/Yr (less that

the allocated quantity in Oslo Il Agreement). This is clearly insufficient and unfair to meet the West

. Fy1Qa8 Hdcp YAffTA2Y AYKFIOAGIYyGaQ wnanmu RSYFYR T2
further with the population growth.

In Gaza, the totagjroundwater abstracted volume in 2011 for municipal useasabout 92.8Mm? in
addition to approximately86 Mm?®ly for agriculture in addition tat.2 Mm®y suppliedby Mekorot and
2.8 Mntly from the groundwater small scale desalination plarfignging thetotal supplied voluméo
about 185.8Mm?®y. Comparing needed amount with renewable water from Aquifer in G&%&60
Mm?y) , the deficit in water balance reach 120MCM/Yr
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2.5. Water resources at risk

Groundwater depletion

Water abstraction by Israelis already exceeds the thresholds agreed in Oslo and mamudets are
mined and suffer from depletion. This depletion is particularly marked in the southern part of the
Eastern aquiferyhich is subject to unlimited abstraction by Israeli wells that are significantly affecting
the nearby Palestinian wells. In addition, the continuation of severe droafgd has a negative
impact onthe aquifers recharge. As a restitte drawdown has beemore than 70m in just ten years

in some places in thesouthern part of the West Bank and thisnstitutes a great threatto the
groundwater system in this area (PWA, 2012b).

The costal aquifer is also depleted as a result cEguilibrium between the ttal water abstraction
and its renewable amount, where the water level has beenidig during the last few years to about
10-15meters below sea level
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Figure3. Water level ceclinetrend in Gaza
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Sea water invasion

Groundwater depletion in the coastal aquifer has tmajor negative impacts: (sgeawaterinvasion of
largeparts of the inland coastal aquifand (b)upward leakage of the underneath saline water.

As a result of tls, the groundvater salinity has been increasisignificantly to unaccepble limits,
where more than 90% of the pumped water exds¢he WHO drinking limit (250mg/l) in terms of
chloride concentration and it is generally in the range of-2000mg/}Cl withthe continuous increase
in line withthe aquifer depletion. It is expected that the groundwater quality of the coastal aquiler w
be beyond the possibilitie®f use by the year 2016 and the aquifer systenexpected tocollapse
completely by 2020 if no actiois taken in terms of additional water resourcesdhintegrated water
resources management.
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Figure4. Chloride concentration trendn Gaza
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Figure5. Chloride contour map for Gaza
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Nitrate pollution of groundwater resources

The population awssthe Gaza Strip is very densad discharge huge amounts of pollutants (organi
matter, nitrogen, etg. While around 70% of the urban area served by wastewater collection
systens, many peopleare still using cesspits or septic tanks thischargingheir raw wastewater This

will negativdy impact on the groundwater pollution as a result of the wastewater leakage through the
highly permeable unsaturated sandy zonAs recorded, groundwater pollution by nitrates is already
widespread in the Gaza Strip andet majority of the wellsutilized for domestic wateipurposes,
contain more nitrates than the WH@commended drinking limit (50 mg/l)lhis percentage is still
growing with higherconcentrations under urban areas.

Nitrates in Gaza wells monitored by PW.
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Figure6 . Nitrate concentration /Gaza Strip

kN Nitrate Concentration
i Map 2010

Legend

Nitrate Conc. (mg/L)

(] Less than Somg1L
50 - 75mg.

] 75- 100mg

[ 100 - 150mgi.

I 150 - 250mgn

I 250- B0omgrt

Source: PWA, 2012

Figure?. Nitrate concentration /Gaza Strip

National Water Policy and Strateglull report + Annexesversion 12 30/06/2013 34



Althoughthe population density isnuchlower in the West Bank, the combinati@f poor wastewater

facilities, uncontrolled irgnsive chemicdiertilizers use for agriculturelsraeli wastewater settlement
and aquifer vulnerability (karstic aquifel@)e causing nitrate contamination levels to ris&ccordingly,
urgent mitigation meastes and prevention andprotection plans are needed.

Nitrates in West Bank wells monitored by PW,
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Figure8. Percentage of wells with nitrates in excess/WB
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3.Water services level, coverage and quality

3.1. Service level and coverage

The mat common level ofwater supplyserviceprovision in Palestine is an individual household
connection to a piped system. Over the last few decades, collective supply points have virtually
disappeared and are no longer cited, except in zones where theepgped water supply.

The connection rate (expressed as the number of connections per 100 inhabitants) has been
increasing steadily in all urban areas and currently stands at 14 to 18 connections per 100 inhabitants.
As the average household is considetednclude 6.5 persons (PCBS estimates), it can be considered
that, in urban areas, service coverage through household connections is almost complete and that
future growth will be directly dependent on the development of new residential areas and theahatu
expansion of urban areas.

JWU. Number of connections/100 inhal
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Data source: JWU web site.

Figure9. Evolution of the connection rate within JWU service area.

The connection rate does not provide comprehensive picture of actual service covbegeisea
signifcant number of customersiiih a connection are without a reliable service and are thus obliged
to call on tankers to provide them with additional watédther than the water providedhrough
tankers by the WBWD,his private service delivery cannot be cmlesed covered by the public
service.

3.2. Water made available per person

In 2012, he total amount of wateconsuned in the West Bank and Gaza provides each person with an
average of 96 liters per capita per day (Icd) in Gaza (95% of Gaza water with undapegdtty), 72

Icd in the West Banwith an overall average @2 Icd. Tis consumption haslecreased over the past 7
years in the West Bank ais shown a&light increase in Gaza.
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2004| 2005| 2006| 2007| 2008| 2009| 2010
Palestine| 85 83 81 83 88 82 82
West Bank| 80 78 76 79 86 75 72
Gaza 91 90 89 88 91 92 96

TPAT calculationsVarious PWA data sources

Table6. Water made available per person in Palestine (consumption)

The 82 Icd is not a particularly high valuk is one of the lowest ratios in the region, similarthe
domestic water provision in Algeria and Yemen, where the water services are dgmeradidered to
be poor and unreliable.
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FigurelO. Water made available per person in selected Middle East countries

3.3. Inequalities among regions

The quantity of water made available to costers varies widely from region to regiofiaple7). These
quantities reflectthe local water resource availability, as well as the investments made over recent
years to improve the water service reliability and water quantitiesdme cities.

The northern and southern parts of the West Bank are particularly affected by a lack of water. This is
mainly due to the Israeli restrictions that prevent Palestinians from drilling new wells, rehabilitating
existing wells and transportingater fromoneregion toanother.

Due tothe water scarcity, many communitige the West Banlire water tankers for their supply.

This is reflected in the average tariff per governorate, which is relatively high in Hebron, Jenin and
Tubas, i.e. in thosgovernorates where many communities are obliged to use water tankers, with
tariff rising up to 20 ILS/fand in some communities even more. The strategy will focus on improving
the serviceprovision tothese areas.

The majority of thoséWest Bankinhabitants with no piped water supply are located withihe
following4 governorates:

1 Hebron Governorate, 31 communities (27,551 inhabitants) are still not served by the water supply
network and pay very high tariffs for tanker water; the water piped to cust@r@nounts only to 55
Icd;

* As an illustration, domestic water distribution in Europe is in the @60 lcd range; in Israel, it is 250 lcd and
in Kuwait, 2,000 Icd.
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1 Jenin Governorate, 9 communities (19,013 inhabitants) are still without access to the water supply
network and pay very high tariffs for tanker water; the water piped to customers amounts only to 41
Icd;

1 Nablus Governorate, 16 conunities (47,235 inhabitants) are still not served by the water supply
network and pay very high tariffs for tanker water; the average water piped to customers at the
governorate level amounts to 84 Icd, as Nablus city itself is well serviced

1 Tubas Govermate, 8 communities (13,653 inhabitants) are still not served by the water supply network
and represents 24.1% of the governorate population.

Governoratg Population) T LCe | communited, populatiolcommunities| popuation| popultion
Jenin 281,158 72 63 262,145 12.5% 19,013 6.8%
Tubas 56,642 19 11 42,989 42.1% 13,653 24.1%
Tulkarem 168,973 35 33 167,880 5.7% 1,093 0.6%
Nablus 348,023 62 46 300,788 25.8% 47,235 13.6%
Qalgilya 100,012 33 32 98,209 3.0 1,803 1.8%
Salfit 64,615 20 20 64,615 0.0% 0 0.0%
Jericho 46,718 13 13 46,718 0.0% 0 0.0%
Ramallah 310,218 75 74 309,383 1.3% 835 0.3%
Jerusalem 147,489 30 28 145,939 6.7% 1,550 1.1%
Bethlehem 194,095 44 44 194,095 0.0% 0 0.0%
Hebron 620,418 87 56 592,867 35.6% 27,551 4.4%
Total 2,338,361 490 420 2,225,628 14.3% 112,733 4.8%
of communities of population

Data source: PWA, 2012 b

Table7. Served and nserved communities with population

For the Gaza Strip, most of theater supplied through the network is ncuitable for drinking
purposes, due its high content of chloride and nitrate (exceeding the drinking limit) and most of the
Gaza population depends on the desalinated groundwater forpilngoses ofdrinking and coking.

Such water is distributed by the water vendor with a cost of 40 IBS/fhe average household (5
persons) consumption of such expensive watempisraximately0.5-1.0 n8/month. Metering

Metering and invoicing, based on meter readings is consideradlevant tool to reduce water
wastage and encoura&gustomers to fix leaks and repair their plumbifagilities In the Middle East,
where water scarcity is a serious concern, metering is paramount for ensuring the proper and
sustainable management of wateesources.

As in most Middle East countriesxcept for the Gulf countries, where water wastage is smimuch
considered a crucial issue, most of the water connections in the West Bank and Gaza Strip are metered
(fig. 12)
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Figurell. Metering rate in selected Middle East countries

3.4.  Pressure and reliability of the service

Most Palestinian localities have no continuous water service. The water operator manages to pipe
water to each sectiowf the network foronly a few hours per day (or a few hours every two days or
even more) and customers have to invest in storage facilities if they wish to have water available a
times. This ighe reasonwhy most of the houses in Palestine have rtanriks. However, a there is
insufficient pressure in the network, many customers also invest in booster pumps, which they use to
fill their roof tanks.

As the network lacks pressure, it becomes very vulnerable to contamination by wastewater
infiltration. In addition, intermittent water distribution causes the network to deteriorate at a faster
rate which reduces its lifespan. For these two reasons, the strategy includes specific investment
improve pressure management apdogressivehaims to provide 24 service.

3.5. UFW and NRW

Unaccounted for water (UFW) is calculated as the difference between water produced and water
billed to customersand is mostly expressed in %f water production This figure aggregates leakages

in the network fransmission andlistribution losses) and water that is stolen. UFW estimates are
based on production metering and customer metering, as well as on estimation where metering is
difficult or inaccurate.

Nonrevenue water (NRW) is the addition to UFW of the % of water that bBas hccounted for, but
not billed (e.g. mosque, camp#irefighting, etc). It is generally slightly higher than UFW and it is
expressed in %.

In the West Bank, UFW has been calculddgdPWAasin the range of betwee24%and 36%.

In Gaza, PWA has calmtgld that UFW stands at 41 to 46 % which, by international standards, is high
for an area that is almost flat. According to CMWU officers, a significant part of thigddatsed by
stolen water rather than by transmission and distribution losses

3.6. Colletion Rates

In addition tothe relativelyhigh UFWfigures most service providers in Palestine suffer from low bill
collectionefficienciesand NRW is very higln West Bank the average collection rate is of7686,
while in Gaza average collection ragéni the range oR5- 50 %.
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When compared with neighboring countries (such as Jordan or Egypt), it is clear that the performances
2F GKS O02dzy G NE Q& ¢ (udphid walkdbiffsireRoSdEy. 13 Kot tiis réaBod, thal R (1 2
strategy inclules investmerd specifically aimed at reducirtbe unpaid bills
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TPAT calculationdData source IB Net

Figurel2. Average NRW ratio for Middle East countries
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4.\Wastewater services organization, coverage and
quality

4.1. Householdlevel of sanitationfacilities

The Millennium Development Goals (MDG) Joint Monitoring Program, led by WHO and UNICEF (JMP,
2012b), classifies households intdypes ofsanitation facilities:

1 households using flustoilets, considered the best standard service;

1 those using nosilush toilets (i.e. latrinesland

1 those without the use of toilets.

According to the PCBS census (1997 and 2007), a very large majority of households use flush toilets
(93%), and this percentage remains high even in rural g§8$4%). The level dfiesefacilities among
rural households grew significantly over the 198007 period and has continued to rise ever since.

100% -
90% - Not statec
80% -
04 -
0% B No toile
60% -
50% -
40% - u Latrineg, non
flush toilets
30% -
20% 1 = Flush toile

10% -
0% x x
Urban 1997Rural 1997 Urban 2007Rural 2007
TPAT calculation. Dasaurce:JMP (2012b).

Figurel3. Percentage of household wi different standards of sanitation facilities by 2007

(1997 dda are provided for comparison)
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4.2. Sewerage

Localities with sewerage

The PCBS information portal (PCBS. 2012b) reports that 61% of households are living in localities
where sewerageservices aravailable(92% in Gaza and 41% in the West Bank).

Sewered Population 2010 JUnsewere P.opulatlon AL (eI [
Governorate . i i in unsewered | non sewere(
localitieq] sewered localitie] localities " "
localities localities
Palestinian Territory 94 2,433,661 463 1,577,799 39%
West Bank 71 1,022,821 453 1,453,519 59%
Bethlehem 8 85,688 37 101,195 54%
Hebron 4 210,552 88 405,543 66%
Jenin 3 61,468 77 220,888 78%
Jericho and Al Aghwar| 0 14 45433 [
Jerusalem 24 261,618 20 81,680 24%
Nablus 12 153,617 52 153,098 50%
Qalgiliya 5 59,343 29 49,066 45%
Ramallah and Al-Bireh 9 99,009 66 204,720 67%
Salfit 1 9,313 19 53,824 85%
Tubas 0 21 54,765 |0
Tulkarm 5 82,213 30 83,307 50%
Gaza Strip 23 1,410,840 10 124,280 8%
North Gaza 5 297,269 0 0 0%
Gaza 4 531,414 1 3,144 1%
Deir AL-Balah 10 217,856 1 5,010 2%
Khan Yunis 2 194,157 6 97,580 33%
Rafah 2 170,144 2 18,546 10%

TPAT calculation. Data source: PCBS, 2012b

Table8. Sewerage coverage in Palestine.

CKS LRLMz I GA2Yy ftAGAYT Ay 20Tt A0ASE gronénsitg2 &SH¢
sanitation systems (septic tanks, cesspits, pit latrines, etc.).

In the border regions of the West Bank, some Palestinian villages are connectibe taraeli
wastewater treatment systems.

The % of the population living in localities with seagg is particularly low in rural areas, but is also
low in some large urban areas, such as Jericho and Tibgsneral, these figures amuch lower in

the West Bank (41% of the total population lives in localities with sewerage) than in the Gaza Strip
(92%).

National Water Policy and Strateglull report + Annexesversion 12 30/06/2013 42



Population connected to sewers

Not all of those households living in localitifet have aseweragesystemare connected to the
sewers and the overall connection rate (% of connected households) is lower than the % of the
population living in loc#ties witha seweragesystem

According toa PWAsurvey, around 46% of the totpbpulation of the occupied Palestinian State was

served by conventional sewage networks (31% of the West Bank population 2#do¥ the
populationin the Gaza Strjp

Population Population not percentage Percentage not
Govemnorate Population connected to connected to connected to connected to
sewerage network | sewerage network | sewerage network | sewerage network

Jenin 281,158 43,861 237,297 15.6% 84.4%
Tubas 56,642 1,076 55,56 1.9% 98.1%
Tulkarem 168,973 72,996 95,977 43.2% 56.8%
Nablus 348,023 180,276 167,747 51.8% 48.2%
Qalgilya 100,012 50,906 49,106 50.9% 49.1%
Salfit 64,615 6,655 57,960 10.3% 89.7%
Ramallah 310,218 78,485 231,733 25.3% 74.7%
Jericho 46,718 0 46,718 0.0% 100.0%
Jerusalem 147,489 50,441 97,048 34.2% 65.8%
Bethlehem 194,095 81,908 112,187 42.2% 57.8%
Hebron 620,418 170,615 449,803 27.5% 72.5%

TOTAL 2,338,361 737,220 1,601,141 31.53% 68.47%

Source: PWA, 2012 d

Table9. Population connected to sewage network by governorate in West Bank.

The percentage ahe population connected to sewage networks var@soaccordingto the type of
locality urban, rural or refugee cansp

100%
90% |
80%
70%
60%
50% m Not served

40% - ® served

30% |

20%

10%

0%

Rural

Urban

Camps

Source: PWA2012d

Figurel4. Population ®rved and unserved by locality type in West Bank
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In Urbanareas; Hebron, Nablus, Jenin, Tulkarem, Ramallah and Al Bireh have either topalitiadiy
wastewater networksJericho and Tubas still lack wastewater collection networks

United Nations Relief and Works Agency for Palestine Refugees (UNRWA) has constructed wastewater
networks in the majority ofhe West Bank camps, such as Jenin, Balata, Askar, Jalazoun, Dheisheh, etc.
while wastewater collection services are still unava#ain the Jericho camps (ASultan and Agbat
Jabr).Overall, vastewater network services are providéa 85% of the refugee camp®f the served

refugee camps, more than 95% of them are connected to a sewage netwitk inthe Gaza Strip,

all refugee amps are served by sewerage netwark

In the rural population of the West Bank, which accounts for 28.5% of the total population, less than
30 towns or cities are connected in part to a piped sewage network. Other communities discharge
their wastewater inb unlined cesspits.

Around two thirds (72%) of the population in the Gaza Strip is served by sewage network system and
the remainder disposeds raw wastewater into cesspools, open drains and vaults. Khan Younis
Governorate in the south ofthe GazaStrip represents the poorest area iterms of wastewater
collection as well as poor treatment and infrastructure. It is estimated that the coveragkeof
wastewater network irthe Northern area is around 80%, GaZayaround 90%the Middle area 75%,

Khan Younis 40% and Rafah 75%.

4.3. Management arrangement for sewers and WWTPs

In West Bank

In most cases, municipalities are presently in charge of:
9 investing in new sewers or extensions (with PWA support);
1 maintaining the sewers (cleaning services)¢
I connecting louses.
Large municipalities andtilities such as WSSA, Nablus Hebm@amallahJenin,Al Bireh and Salfit

municipalities are operatorseingresponsible for sewerage interims of operation, maintenance and
expansionlt is worth mentioning that the JWUilivtake over this responsibility soon.

In Gaza

The main water operator (CMWU) and theunicipal departments are in charge of sewerage and
WWTPs for the Gaza Strip:

1 house connections,
1 operation and maintenance of sewers and WWT&Ps|
1 investments (with suport from PWA).

The sewerage fee is charged by RIUW andnunicipalitiesas part of the watenbill.

4.4, On-site sanitation

Type of frequently utilized ossite facilities

In the areas not connected to the sewer network, wastewater is discharged intsitersanitation
systems (setic tanks, percolating cesspits) or/and in wadis

In the West Bankan estimatednumber of41 Mm?® of wastewater is infiltrated into cesspits (PWA
Annual Status Report, 2011).
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In the GazaStrip, around8.4 Mm°/yr is directly infiltrated intothe groundwater, in addition to the35
Mm?3year that iscollected by sewers andisposed into the seafter partialtreatment.

Constraints and impacts
Onsite sanitation facilities (especially septic tanks) can be effitierémowe biologicalcontamination
60 OUSNRAI T GANHZASAOT K26SOSNE GKS SEI OG0 t S@St
the final infiltration device. If the tanks are not waterproof, wastewater can contaminate groundwater
resources, especially in limesi®and sandareas.
Moreover, septic tank efficiency for removing nitrogen and phosphate is generally veryTlosy.
means that most nitrogen and phosphate will ultimately infiltrat¢he groundwater.

Sludge removal and treatment

In areas not connected tthe sewer network, wastewater is discharged into percolating pits. Cesspits

are emptied by vacuum tankers, which usually dump their contents in open areas, valleys, sewage

networks and/or dump sites (Palestinian Hydrology Group: Palestine Water fordrifpaigyyn 2006,
guoted by Goérlach et al. 2011). The existing W¥fid@e not been designed to specifically treat the
sludge collected from septic tanks, but some treatment plants accept these triiké&se.g. theAl
Bireh WWTP.

Most vacuum trucks are ownday small private companies.

4.5. Wastewater treatment plants

WW production and collection by sewers

In 2005, around 66 Mrof wastewater was generated in the occupied Palestinian State, of which 36
Mm? was produced in the West Bank and 30 Rin the Gaza StripOnly &out 35.5 Mni of

wastewater, or 55.3% of the total wastewater volume produced in 2005, was collected by the sewage

networks (ARIJ, 2007, quoted in Gorlach et al. 2011).

More recently, the vastewater quantities generated in the West Bahkve beenestimated at
approXmately 62 Mm®/yr (table.10) including municipal, Industrial wastewater, in additionthe 35
Mm?3yr of untreated wastewatewhich wasdischarged by settlements and industrial zones into the
West Bank environment (PWA, 2012d). Thaakaillected quantities from the sewerage networks is
either treated in Palestinian central tément plants like ABireh orsmall collective treatment plants
like Zeita and Attil. Wastewater is also dumped into surface water streamdig) and then eitér
treated in Israeli treatment plants liken Jenin, Tulkarem West Nablus, Beit Jala, and Hebron, or
disposed intovadis.

In 2011, around 18Am%yr of the wastewater collectedrom several areas is dumped in wadis, and
subsequentlytreatedby IsraeliWwWe¢ t Qa Ay aA RS (GKS INBSYy fAySod !
these treatment costs are directly deducted, every month, by the Israeli government from the
Palestinian clearance account without any positive valuation of the treated watwgeover, this
water is reused by the Israelis.
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Total generated]  Wastewater Wastewater flows| Wastewater
Governorate | into Wastewater| flows into Israel .Wastewa}ter e to Treatment Plan| into Cesspits
(Mnlyr) (Mnilyr) | ‘mto WadiNintyr) (Mnilyr) (Mnlyr)
Jenin 399 11 0 0 29
Tubas 1.05 0 0.11 0 0.94
Tulkarem 3.64 1.46 0 0 2.18
Nablus 10.5 4.02 3.21 0 3.27
Qalgilya 3.29 2.19 0 0 1.1
Salfit 1.75 0 0.29 0 1.46
Ramallah 12.32 0.8 0.44 1.83 9.25
Jericho 2.66 0 0 0 2.66
Jerusalem 3.29 0.4 0.26 0 2.63
Beththem 7.91 1.17 1.64 0 5.1
Hebron 12.11 3.83 0.42 0 7.86
TOTAL 62.51 14.97 6.38 1.83 41.17

Source: PWA2012d

Tablel0. Estimates of generated astewater in the West Bank

In Gaza Strip, the collected wastewater through the sewagtwork system is pumped to five
wastewater treatment plants (WWTRS)

Governorate Coveragén WastewatereneratedVin®/Yr
North Area 80 8.40
Gaza 90 21.90
Middle area 75 3.65*
Khan Younis 40 3.65
Rafah 75 3.65
TOTAL 72 41.25

* no treatment in the Middle area and the WW is diverted to the Wadi Gaza

Tablell. The coverage of wasteater network and gnerated wastewaterin Gaza Strip, 2011

Actual treatment capacity

The wastewater treatment infrastructure in the West Banklesady unable to handle the amount of
wastewater collected.

Wastewater from Palestinian cities has been and is still dischargedviutics and natural waterways.

In some cases, water even flows inside of the green line, where it is collected and tre#teatment

plants built originally to treat Israeli Wastewater or plants build specifically to treat the Palestinian
wastewater crossing the border. Examples of this are Yad Hanna WWTP that was built in Emek Hefer
in 2003 to treat wastewater fronfulkaremand West Nablus. Shoket WWTP that was built in 2009 to
treat wastewater flowing from Hebron. Those two treatment plants were financed by deducting funds
from the Palestinian tax money collected by Israel.

Three wastewatertreatment plants have beenconstucted in Tulkarem, Jeniand Ramallah. These
primary treatment lagoons have formed the only significarastewater treatment in recent years.
The ponds were built in the miti970sand have not been improved or upgraded until the advent of
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the Palestinian Btional Authority and the creation of the PWA in 1996. Despite the increase in
wastewater quantities flowing into those ponds and plartsey were all operating beyond their
maximum capacities. The result of thims thatpartially treated wastewatewasbeing discharged in
areas surrounding these plantahich has led tonultiple environmental and sanitary problems.

There are three central wastewater treatment plants located uBidéh, Ramallah, and Jenin cities in
addition to theTulkarempre-treatment wastewater plant. ABirehtreatment plant was built in 2000
and hasatreatment capacity of up to-5.5Mm?¥day (table.12)

The largest Palestinian wastewater treatment plants are located in the Gaza Strip, more specifically in
Beit Lahiya, Gaza ambfah.The existing planin Khan Younienly has acollection pond with partial

treatment. There is no treatment facility in the Middle area and a total of 3/f*Y of raw
wastewater is diverted to the Wadi Gaza. The t@malount oftreated wastewater (teated partially)

FNRBY DFET X YKIYy _2dzyAdas | yR wlishppfoxintatelBdMms/Yrl NB RA
Around 8.4Mm°y of partially treatedwastewaterin the Beit Lahia WWTP s infiltrated into the
groundwater. Accordingly the wastewater flowthe entire Gaza Strip is around ¥&n*/Yr.

All the existing WWTPs the Gaza Strip are functiamg at moderate efficiency rates (460%); they
also operate above their actual capaestand are in need of upgrang and maintenance. As shown
above, 71%f all the partially treated wastewater ime Gaza Strip is dischgedin to the environment
(WadiGaza and the sea).

The total WWTP capacity is much more limited in the West Bank. The five WWTP described in the
table below have a total capacity of 12,000/day (= 4.5 Mniyear), howevertwo are out of order.
The actual treatment capacity is less than 10% of the wastewater from the sewer system

Population| Capacity| Inflow . - 0
Name served (mday)| (m¥day) Construction date Type of treatment Efficiency %
West Bink
Al-Bireh 50000 | 5,750 | 5,000 1998 single stage activated 95
sludge
197006s, 1
Ramallah 25000 1400 2,400 20022003 Aerated lagoons 30
. 197006s, I Not working
Jenin 40000 9250 3,000 20112012 Aerated lagoons under rehabilit
Tulkarem 75000 | 15000 | 4000 [t%79°%. f Aerated lagoons 20
Gaza
Beit Lahiya | 236,298 | 12,000 [ 23,000 1976 Stabilization ponds an 70
aerated lagoons
Gaza 446,416 | 70,000 | 60,000 1977 Anaerobic ponds follow 60
with bigowers
Middle area NA NA > 10,000* 1998 Without treatment NA
Rafah 150,725 | 12,000 | 10,000 1983 Anaerobic ponds follow 45
with bigowers
Khan' 200,000 | 10,000 | > 10,000 2007 Anaerobic Iagoons folloy 45
Younis by aerobic lagoon

*Wastewater generated without treatment
Souces:PWA, 2012 d

Table12. Main WWTP in the Gaza Strip and West Bank
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Capacity and outlook of scheduled WWTP

Most municipalities, in cooperation with the Palestinian Water Authority (PWA), have been and are
planning to set up manyaw wastewater treatment plants. Treatment plants construction is ongoing

for Nablus West, Jericho and also 5 WWTPs for small communities (EU funded). Others are already
funded (Tayaseer and Ramallah), and still others are partially funded such as Hetbidaldims East

However, the instability of the situation, along with other political and social factors, has delayed and
even frozen the development of many all planned wastewater treatment plants (HWE).
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Part3.2. Demand for vater and
wastewater services
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5.Longterm and shortterm perspectives

5.1. The longterm perspective

The longterm water andwastewatersector strategy is designed for a fully independent Palestinian
State. This vision has many practical implications for theesgsatUnder this scenario:

9 Palestinian people will recover their full rights over natural water resources according to the
1967 border, including East Jerusalem (surface water from the Jordan River Basin, as well as
groundwater in the West Bank and the Ga3#ip); it will provide Palestinians with a
significantly increased volume of water, enabling water service improvements to be
implemented for domestic customers and the development of economic activities that require
water (agriculture and industry);

1 Pakstinian people will recover their full access to irrigable land, especially in the Jordan Valley,
where the potential for profitable irrigated agriculture is very high;

1 The Palestinian administration (at the central and local level) will be fully entdlgdan and
implement all necessary water and wastewater facilities (wells, storage tanks, water and
wastewater networks, wastewater treatment plants, etc.) in accordance with their own
strategic plans;

1 The importation of hydraulic equipment will no lagrgoe restricted;

1 The JWC will be replaced by-gperation mechanisms that will be designed to ensure the
sustainable management of traundary water resources by Palestine and neighboring
countries (Israel, Lebanon, Syria, Jordan) based on equitattileatibn of the shared water
resources.

5.2. Longterm strategic objectives

The national strategy for the water andastewater sector is based on planning for the State of
Palestine. Palestinians will attain their full water rights and hence current restrictia water use will

be alleviated. This would entail improvements in the service provided to customers (hours of service,
pressure, water quality), as well as service coverage being expanded to inchsdéoitalities that are

not currently connected tahe water supply network, in addition to improve theastewater services

to include collectiontreatment, disposabnd reuse.

The strategy will be designed to achieve a set of strategic quantitative objectives, as defined in the
next chapter.

In the eventof not being able teettle afinal agreement witHsraelon the final statugindependent
situation), there will be no posbilities to implement the londerm water strategy objectivesand it
will have a very negative impact on the water situationthe Palestinian territorigswhichwill give
right to announce theseerritories as water disaster areas.

5.3.  Short term implementation plan

In the present situation, PWA arsgrvice providersface a number of additional constraints linked to
the Israeli militay occupation (difficulties and restrictions accessing land and water resources,
abnormal delays and difficulties importing equipment, .gtcand permitting constructios for
wastewater teatmentplants, especially in Area C.
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In view of these constraintsnd restrictions, the shorterm implementation plan includes only
investments water resources managememind actions that can be completedglithin the present
political situation (taking the military occupatiemlated constraints into account). As soonthsse
constraints have been removed, the implementation plan will be revisited and updated to match the
longterm strategy.

Under the current situationpnly few additional water resources will become available to meet the
growing demand of Palestiniantizens, farmers and industries. For this reastime Palestinian
Governmentwill invest in coping strategies: UFW reduction programs, drilling new \aaligor
rehabilitating existing wellswater conservationwater harvesting, desalination of brackishrisgs,
treated wastewater reuse for irrigation, improving irrigation efficiency, evolving the crop pattern.

Subscenarios have been further developed for the West Bank and the Gaza Strip, as the context and
constraints of the two regions are very different

The first implementation plariinvestmentand action plan)will be designed to cover the next five
years (208-2017) but can be updated at any time, as and when the political situation evolves.

An overlapping period of some years is also to be consitierenanage the transition period between
the current situation and Independence.
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6.Synthesis of strategic objectives

6.1. Aims of the strategy

The strategy aims to improve the water andstewaterservices provided to Palestinian citizens over
the next 20 yearsror this reason, the criteria used to design the strategy have been defined from the
OdzaG2YSNRQ k OAGAT SYyaQ LRAYyOG 2F @GASsY
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f
f

=

=A =4 =4 -4 -4 -4

Increasing the quantity of water delivered to customers;
Maximizing the volume of water made available for irrigation;

Providing altitizens with good access to a reliable source of water, with an affordable tariff
particularfor the poorestfamilies

Reducing inequalities among regions and localities;
Improving the quality of the water delivered to customers;

Improving the sanitéon to protect the natural water resources from pollution and excessive
depletion;

Improving the quality and reliability of the service;

Managing the water resources in sustainable and environmental manner
Protecting the water resources

Ensuring the finacial sustainability of water operators;

Maximizing the benefits of irrigation (crops, jobs, revenue);

Facilitating the development of industry.

6.2.  Sector performance indicators

The strategy has been defined through a set of quantitative objectives that réfleémprovements

made to the water and wastewater services delivered to customers. Such quantitative objectives will
make it possible to: (a) evaluate the progress made towards implementing the strategy over the next
20 years and (b) estimate the levdliovestment required for strategy implementation.

The objectives (and relevant performance indicators) have been selected to provide a comprehensive
RSAONALIIAZ2Y 2F (KS aSOG2NJI FNRBY (GKS Odzai2YSNBQ OA
of view of planners (i.e. input based).
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Aims of the strateg]

Performance indicator

Comments

Increasing the quantity

Volume of domestic water available at tap
(expressed in liter per day per capita)

This amountwhter includes domestic, sm
shops, schools, administration, i.e. all cus
excepting irrigation and industries supplie]
they own

water delivered to

Volume of water made available for industry

According to comparison with neighbors

customers

UFW

Expressed as a % ofngstic + industrial W

Water produced through various sources
(groundwater, desalination, import)

This objective will be reached through twg
complementary activities: increasing prod
and reducing UFW

Maximizing the volume
water made avaie for
irrigation

volume of water made available to farmers

Other indicators (such as irrigation efficie
revenue per dunum, 4
and are not included in the Water sector
Strategy

Providing all citizen with

Number of tserved communities

A community (> 100 persons) is consider
served when it gets piped water supply -+
connection for all households-tepdy for
this service

good access to a faka

Number of connection per 100 inhabitants

no commen

source of water

Number of working hexme@nection

% of household has been proposed as arj
alternative indicator, but it requires

comprehensive hodsdd surveys, that are
beyond the capacities of water operators

Reducing inequalities
among regions and

Ingualities regarding access to water

Minimal volume of water available at tap
(expressed in liter per day per capita) in &
Governorate

localities

Inequalities regarding water tariff

Range of average tariff among water sery
operators

% of samples containing free chlorine residug

Improving the qualityhef

% of samples freenh total coliform contaminat

water delivered to

% of samples free from fecal coliform contam

customers

% of samples with < 50 ppm nitrate

% samples with < 1000 TDS

Samples must be collected at the level of
enduser. Intermediate measures are useq
monitoring purposes but not included into
final calculation.

% of buseholds connected to a sewer or a
satisfactory @ite sanitation device (septic tan
infiltration bed)

no comment

Improving theastewater
to protect the natural wa

% of sewered water that is treated in a WWT

no comment

resources from pollutior|
wastewater

WWTP average efficiency regarding BOD, C
TSS

WWTP average efficiency regarding nitrogen

Calculated as the % of poltuemoved

% of treated wastewater that is reused for irri

Taking into account that irrigation is seas

% of customers getting water everyday

These customersagse roof tanks to impro
their level of comfort if water is not flowing

Improving the reliability
service

% of customers benefiting 24h service

24h pressure is the best protection againg
pollution and willfaeilitatdby larger storagg
capacities

% of operators operating independently
(autonomous)

autonomy (regarding accounts and staff)
condition to financial sustainability assesd

% of metered connections

as a prerequisite to monitor UFW

Ensuring financial
sustainalify of water
operators

working ratio = Cgt@yn & Maintenance (O&M)
costs and Administrative costs (Excluding
depreciation) / Operating revenue.

this calculation doesinciudelepreciation,
whose value is subject to too many
manipulations. For this reason, a sustaing
operator needs to haveosking ratio betwed
130 ad 150% (depending of the facilities
supposed to replace after a while)

collection efficiency

is the % of bills paid in less than 12 montf

Strengthening the

foundations of good

New Water Law enacted, implemented

Separating the ministerial, regulatory,
development and service functions
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governance and the leg
and institution@amework

PWA restructured, functional, capacities devg

To include water sector legislation, policy
strategy, planning and WRM regtiletictipng

Water Regulatory Council establighetibal,
capacities developed

New organization to regulate arader
wastewateservice providers

National Water Company established, functig
capacities developed

Successor organization of WBWD

JSCs/Regional Water Utilities established, fu
capacities developed

Aggregated organizations of several mun
departments (at Governorate level)

IWRM effectively implemented-attiohal level

Relevant water regulations approvede@nforc

Covering WRM, WS, WWWreusesub
sectors

Table13. Aims of the strategy and type of performance indicators
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6.3.  Strategic objectives for 2032

The strategic objectives have been fixed, taking into account the following hypothesis:

1 Palestinians will get full rights of access and use of land bas#ted®67 border and to their
rights on water resources based on international law. Consequently, the amount of water
made available for the country will be much greater than at present;

1 the Palestinians will succeed in negotiating fair water sharing agreements with neighboring

countries, for transboundary water resources (Jordan River, Gaza Wadi and groundwater);
and

9 the population will increase dramatically, because of demographic eigrarglus many
returnees coming back to the country.

The strategy developed under this scenario is ambitious in terms of both the service provided to

citizens (quantity and quality of water) and economic development (irrigation and industry). It is based
on:

1 the equitable sharing of tranrkoundary water resources (groundwater and rivers) with
neighboring countries (Jordan, Syria, Lebanon, Israel and Egypt);

9 the optimal use of all available water resources, from both an environmental, economic and
social perpective (health, revenue, jobsind

9 the sustainable use of these resources (voluntary limited rate of abstraction and resource
protection).

The strategic objectives have been translated in figures, according to the set of selected performance
indicatorsand each performance indicator has been fixed separately for the Gaza Strip and for the
West Banktable.14)
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Aims of the strategy

Strategic objectives for 2032

Objective indicator

Comments

Gaza West Bank
water available per person (Icd) 120 120 this ratio (120 Icd) is similar to the ratio observed in modern Europe
water available for industry, exprg 70 701 similar to the ratio observed in neighboring countries (Jordan, Lebal
as a % of domestic WS 0 0 Egypt)
this objective is ambitious, but unavoidable in the water scarcity sity
0 0 0
UFW (%) 20% 20% Palestine. UFW reduction is considered as a cost-effective source g
Increasing the quantity of walf this volume has been calculated as the difference between the watg
delivered to customers groundwater (Miyrear) e 2o the volume of water provided by import and desalination
L In the West Bank, desanitation capacities are almost limited to Fas
desalination (l\?!year) 129 40 Gaza, they are limited by the investment capacity of PA.
In the Gaza Strip, the objective is to replace import by local product
import (Mftyear) 14 120 (desalination). In the West Bank, import will increase significantly, g
opportunities are limited.
Total 181 394
Maximizing the volume of wa| . Other indicators (such as irri
made available for irrigation water made available (Mm3/year 67 479 defined by MoA and are not included in the Water sector Strategy
N . . . .
o fmberofunsened communier 0 0 [Acommunin ¢ 100pmors conderezs s her oo
Providing all citizen with a go i y-to-pay ]
access to a reliable source ofjlnumber conn./100 inhab 20 20
water . See detailed calculations in next chapter
number of connections 600 000 1 309 000
o N water available per person (lcd): 84 84 This minimal volume per capita in each Governorate as be calculat
Reducing inequalities among|minimal average per governorate] the national average
regions and localities range QRF 200% 200% E:ljlz)a\lzgset rtr;ii?ns that the highest water tarif in the country is not mq

Tablel4. Strategic objectives for 2032
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Aims of the strate

Strategic objectives for 2(

Objective indicat

Comment

Gazi West Bat

% with free chlo 1009 1009 this objective is already almost rt
% free from total ¢ 1009 1009 this objective is alreadyafreacht

Improving the quality of the % free from fecal ¢ 1009 1009 this objective is already almost rt

delivered to custens % of customers serviced with <! 900 1009 As most groundwater contain > 50 ppm nitrate in the Gaza Strip, it
nitrat 4 / to serve 100%®#&za communities with < 50 pprr
0, i i «
;;)rc;f _(Fléstomers serviced with 1009 1009 this objective will be reached in Gaza with the development of des:
% households connected to 959 75Y%

Protecting fthe natl,lllratl_ \ % sewered water that isdc 959 80Y

resources from poflutic Average WWTP % efficiency fo 909 90Y

wastewat DBO, ME
WWTP % efficiency 1 509 50%
% treated WW reused for irri 509 60Y See chapter

Improving the quality and rel % of serviced customers eve 1009 1009

of the servi volume of storage expressed ia 1¢ 1¢ the volume of storage (expressed in hours of supply) is a key 1
suppl management of pressure and reliability of ct
% of autonomous water u 1009 1009 all Qperatgrs wiII‘be independant from muniftimalti@s no implicatic

their public or private st

% of metered connec 1009 1009 this objective is already almost rt

Ensuring financial sustainak

water operat Worklng rfmo - Costs_(excl 1309 1509 this ratio means that usilitie financiallly autonol
depreciation) / operating re’
collection efficie 959 95%

Strengthening the foundations New Water Law enacted, implemeni 100% 100%
good governanaed the legal an -
institutional framework PWA restructured, functional, capag 100% 100%

developed
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Water Regulatory Council establishg

0, 0,
functional, capacities developed el el
National Water@pany established, 8 @
functional, capacities developed 055 e
JSCs/Regional Water Utilities
established, functional, capacities 80% 80%
developed
IWRM effectively implemented-at sy 100% 100%
national level
Relevant water regulations approve 100% 100%

erforced

Tablel5. Strategic objectives for 2032 (continued)

National Water Policy and Strateglfull report + Annexesversion 12

30/06/2013

58




7.Population growth

7.1. Hypothesis

The population of Palestine has been increasing at a very high rate for the last ten years: 3.5 %/year
(PCBS, 2010). The growtite will remain very high over the coming years, but is expected to slow
down slightly as a result of changes in education and family structure, as has been observed in other
Mediterranean countries. A clear illustration of this trend is the decreasedrfahility rate among

young women over the past decadeiqurelb).

120 4=
100 o
8O .
20 :
o . . . .

1990 1995 2000 2005 2010 2015

| Linearlv Proiected.. |

Source: MDG Progress Report, MOPAD, 2010.

Figurel5. Adolescent fertility rate in Palestine

7.2.  Demographic trends

For the purpose of thevater sector strategy, a demogphic projection has been magdevhich
includes:

1 aprogressive decrease from the presgnbwthrate to a more modest rate by 203and
I adramatic inflow of Palestinian returnees as a consequence of a final agreement wath Isra

Thesefigures arebased on MoPAD demographic projections for theriod 2007-2050. In this
document, , and based on thdiscussios between MoPAD and PWA, two of these 5 scenakiese
consideredmost relevant forthe development of the national watestrategy (so-called scenario 4
and 5) asshown inTablel6.
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Palestine population projections used for the water sector strateQ'

Source: MopAD 2012 2017 2022 2027 2032
Scenario 4 [West Bank with scgri24649,020 3,459,901 4,674,040 5,563,9486,333,98
Scenario 4 |Gaza Strip with scen14644,2982,007,780 2,406,429 2,794,534 3,221,05
Scenario 4 |Palestinian Territory 4,293,3185,467,68] 7,080,469 8,358,477 9,555,03
Scenario5 [West Bank - scen § 2,649,0203,473,26y 4,742,5965,713,1186,548,00
Scenario 5 |Gaza Strip - scen 5| 1,644,2981,994,6802,339,3182,645,5543,002,51
Scenario 5 |Palestinian Territory 4,293,3185,467,9487,081,91D 8,358,66§ 9,550,52

Table16. Demographic hypotheses (MoPAD).

These two scenarios have been used for demographic projections at the regicidtievGaza Strip

and the West Bank). In both cases, total population increases from 4.29 million inhalit262to

9.55 million inhabitantsn 2032 The main difference between the two scenarios is the number of
people moving fronone region toanother (Gaza to the West Bank and vice versagséEmigration

flows will become easieto materialize within the State of Palestine (people will no longer be
constrained by closure of the Gaza Strip), but it is not easy to predict how many households will
adually move and in which governorate they will settle.

10,000,000

~

9,000,000
8,000,000

- = = West Bank with scen ¢

— — = Gaza Strip with scen -

7,000,000
6,000,000

= = Palestinian Territoryscen 4

5,000,000

West Bank scen 5

4,000,000
3,000,000

Gaza Stripscen 5

Palestinian Territoryscen 5

2,000,000

1,000,000
0

2012 2017

2022

2027

2032

Figure16. Demographic projections for the 2012032 period.
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8.Demand for domestic water

8.1.  Strategic objectives for per capita water allocation

In the present situation ithe Occupied Palestinian State (with water shortages in many localities),
one of the most relevant water service parameters is the quantity of water made available to each
citizen (expressed in liters peapitaand perday). The total amount of water supplied the West

Bank and Gaza provides each person with an average of 96 liters per capita per day in Gaza, 72 Icd in
the West Bank and 82 Icd at the national level (Sable6).

The strategy aims to improve customgatisfaction, providing customers with access to a reliable,
permanent source of good quality tap water, at an affordable price. As a result, there is likely to be

an increase in domestic water consumption. Nevertheless, this increase will be constrainealyn

08 (KS OGaffisiidaditys®ddllidgnesdo-LI @ F2NJ 6 KA& aSNWAOSI odzi |t
of the national policythat aims to limit water wastage and oveabstraction of limited water

resources.

The strategy has beetevelopedwith the objective to provide 120 lcd in both regions (the Gaza Strip
and the West Bank).
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8.2.  Projected demand for domestic and industrial water

Using tke hypothesismentioned in the previous sectigrthe demand for domestic water has been
calculated for both the &za Strip and the West Bank aisgpresented in the tablem 1&m y below
(detailed figures are presented in the annex).

In these tables, the demand for industry has been added, in order to facilitate comparisons with the
tables included irthapter9 (Demand for Industrial Water)

TPAT calculation

Tablel?. Projected demand for domestiand industrialwater in the West Bank.

TPAT calculation

Tablel8. Projected demand for domestiand industrialwater in the Gaza Strip.

National Water Policy and Strateglfull report + Annexesversion 12 30/06/2013 62






























































































































































































































